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[ 0 0 6 5 ] 

anftfcisifcfiisfceflii-a©-*?* # a k *>©«*#* l<^. so 
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-&5£ (i) ts^sft^*©*^, 2 it; 2 ' -iz\'mmm*%i-% ~ t ict 

^ _$5£ ( 3 ) -?&i$tiz > fc%m<»m'k, ft a fcft b Sfi&S&f-f 5 c: i: »h 

*ffijPK< 45 ttifenS. -Kit (4) U & £ ft 5 ft © , JS^SLiLT, 
-Ar 36 -Ar 37 -, — Ar s 8 — Ar 8 9 — Ar 4 0 — » - A r 4 1 - A r 4 2 - 
Ar 4 3 - Ar 4 4 ©^f jii'OStlK # * & B fc Sr #i" 5 : M: i ? 

, fc&ftfc£*E1i£43fc***m#fl-h-*-3i:**&ft5. Ar 3 6 

iAr 3 7 Ar 3 6 - Ar 3 7 R © « * fc » L T a - fc * * £ * 5 £ t 

£9, Ar 3 6 tAr 3 7 £ # N - ¥ E rt fc * I s , fa lift fc 4 3 fc # 

Ar 38 fcAr 3 9 , A r 3 9 £ A r 4 0 , Ar 41 tAr 42 , Ar 42 fc 

Ar 4 3 . JSitfAr 4 3 <k A r 4 4 |£*5VxTt>m«1**>5. 
[ 0 0 6 6 ] 

jETL&A • ft*ttttftfc U-Ctt, -Jtt* (1) s (3) isXtf (4) T?a$ft5ft^ife 

Wittf, 1, i-fc** (4-^-p - h!)/l/7^7i=;V) ->^o^*-!»-y*©3ft3!r 
#87 ? = ? f *lgLA^Iii>7 ? Vfttft (MIS 5 9 - 1 9 4 3 9 3 f&f 
) ;4, 4' -If* [N- (1-^7^^) - N-7i=^75 y] lT^s^/U"^** 
ft52«K±©3«lT5yfc**2«W±01lt**#«ft^aE»llt : fK:111ftLfc*#*7' 
*y (#|? 5 - 2 3 4 6 8 1 ; h F7xs*-<f U^OHiflfC^*-^-^ 

hffimzft-rzifr^mhVTuy (fa»ffi4, 923, 774*) ; n, n* -s>7 

•c si A> - N , N ' -fc** (3-^f-^7x=.yl') tf7*-yV-4, 4' — S^T?^*©* 
fSE?7 5> (*S#ftig4 , 764, 625-?-) ; a, a, a', a' 
-a, a' - If* (4-^-p-H)^7?/7i-^) - p - * ^ V S (#K 3 F3-2 
6 9 0 8 4 f&$) UTSt#ttfc#**ft M) 7 x s*7 5 (#BB 

sp4 - 1 2 9 2 7 1 ^£$ft) ; ^I/ = *Sfc5ffi^7 5 / S^SSfif t Lfcft^*l ( 
#HI Jp4 - 1 75395 ; if^lf 3 $^##17 h £ig*£ Lfr^ 

#S^T 5 y (#H¥ 4 - 2 6 4 1 8 9 f^f) ;*^y /H* £ «: ff * * tf * 5> 7" 5 V 
(4$1?4 - 2 9 0 8 5 1 ; f *7*yST?*t*3«7 5 h b 

(#|5?4 - 3 0 4 4 6 6 ^«) ;^^-^-^hIJfIh>I7jy (»H¥ 

4 - 3 0 8 6 8 S ; * IS V* 7 s = A^ft#« (f H f 4 - 3 6 4 1 5 3 f &f ) 
;7>Ud"U^aET?3aT5^ft-jlil6LfctO 5 - 2 5 4 7 3 f ; h !J 7 5 
Wfc^te (»I¥ 5 - 2 3 9 4 5 5 ; tf * v* ^ ]J /I* 7" 5 7 ^7x=;l- (f H¥ 
5-320634 ; N , N, N- H 7s = ;V7 ^llft (»PSf6-197 
2 #4* ft) ; 7 S MfJ?^iSttt8*fl)i^75 f (KH¥7-188B62*& 
ft) ;i?7Sy7s=*7*tf Hlf^M* (WIT 7 - 2 5 2 4 7 4 HI) ;t 
K7^>ft^fe (#I¥2-3 1 1 5 9 lt&i) :f?f ^ft^« (*H#f*8S 4 , 9 

5 0, 9 5 0 H V I) ;*/5t?^l# (IHI 8 - 4 9 0 7 9 m) ; * * 7 7 5 
VSli^ (ftl¥ 6 - 2 5 6 5 9 ^i«) KyflS'fr«*#*H'fcft5. ^ ft & 

[ 0 0 6 7 ] 

• j|E«lff*L^*#fli:LTIJ, £lT0fl*-fr*a J *tf&ft*. #^7^3^, 5 

, 10, 15, 20-f h77x=A'-2 1H, 2 3H-*A7>f !) V, 5, 10, 15 
; 2 0-7 F7?i=*-2 1H, 2 3H-*/l'7-f J ^3/^1- h (II), 5, 10, 
15, 20-Tf77i=^"21H, 23 H - * 7 -f 9 (II), 5 , 10, 1 

5, 20-rh77i=;l'-21H, 23H-^7^!)^Ifi (I I) , 5, 10, 1 
5, 20-7t'77x=;l'-21H 1 2 3 H-^/V7^ D ^^7^7^ (IV) * * S/ K 
, 5, 10, 15, 20-71-7 - 2 1H, 2 3 H-#;>7^ J y 2 9 

H, 31H-7?b'/7 = >I (I I) 7 * n f T = I' jElft (II) 7?o-77-yf? 
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^7^ti'/7 = ^*t*/Kv^*J'^7?nV75y»7^Bi/75y» (I I) , 4 
, 4 > , 4' ' , 4' ' ' -f F77f-29H, 3 1 H-7 ? » V7 = ^*#*lf 6ft 

5 0 

[ 0 0 6 8 ] 

If b ft 5 . 
1 0 0 6 9 ] 

lite] 



[ 0 0 7 0 ] 20 
< - « * (5) * , Ar 2 1 XyAr s 2 tt, #*it LTI*» fr tt 5 ^ t **> 5* 
fr*1". R 1 1 ~ R 1 6 fi , -t ft ^ft» 3: L T , *^Sf, 
^tiy^Hf , 7^^/H, 7 7A*;vi> 7A'^ = /i'3£ > 7**=**, '> 7 / I , T 
5 / 7? K*, =hai, 7'/^l, 7*at«/*A'< = *i, # A- # * f * 3S , T 

St. 

[ 0 0 7 1 ] 

W , R 1 1 tR 1 2 , R 1 2 iR 1 3 , !£ 14 R 1 4 tR ! B fcttaSrfcfifcLT^Tfc 

J; < , *fc, R 1 1 ~R* 5 0^fniJ>#7^*A'S, 7?***i, 7^^-^S, T 

^ifsA'l, 2ML<!4 3®75/£> 7? KI, 7'/^|, 7^= **/*A'* = ^3l 30 

®£-i£{4, r © O tt JSK*oiKft*»*»te ■***#■** « - i: 

[ 0 0 7 2 ] 

MiS, 7**!I4«, T*#3J±*AM, Sc, Y, V, Cr, Mn, Fe, C 
o, N i , C u , Zn, Cd, A 1 , Ga, In, Si, Ge, Sn, S m „ E uSftS 
Tb5r«U 1 14 2 4 * ■V<Dm&**i-, ) 
[ 0 0 7 3 ] 

-«* (5) ■CSSft5ft#«oA#fltUTB, 5 fr fc©a**tf , 6>ft$. 

[ 0 0 7 4 ] 

[fl!7] 40 
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(5) 




2 



50 
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[ 0 0 7 5 ] 

■toflu IETL&A ■ k L-C«JHf 5 *■ V * T*7 * >mMfo k Lt Fi, W x. 

B, iff, 2, 0 0 0 *1, *f*L<IJl, 8 0 0*8, i9#*L<ttl. 2 0 0*1 
, fit, a*. 5 0 0 H1, # $ L < fi , 7 0 0& _fcT*fc§ o 
[ 0 0 7 6 ] 

Ift,^^. *#«HT, KT©-M (I I) (I I I) T?* £;JxS#3£4riS 9 iE 

L£{fci LT*1-53ETLftA • «] jfttt # * # * tf b ft 5 . 

[ 0 0 7 7 ] 

[ ft 8 ] 

-f°- A C /A ^_0-Ar"--X-Ar«-4- 
N — Ar 46 — N ' 

R 31 ' V 2 CI) 

[ 0 0 7 8 ] 

( (I I) 3S«f , Ar 4 5 ~A r 4 8 ft, ^* »4 L 1 tt 5 I & 5 2 « © 
fSKISSf R 3 1 ~ R 3 2 l±I^l*ft5:H^5 1 b 

[ 0 0 7 9 ] 
[ it 9 ] 

O 0 

II II 
-s- -c- 



[ 0 0 8 0 ] 

[ it i o ] 



-(-Ar 49 — N— )— 



[ 0 0 8 1 ] 

( (I I I) Ar 4 9 Ittifti^ftSi k&hZ 2flE«^#^SS4r^t, Ar 

-«5* (I I) fc*^T, Ar 4 5 ~A r 4 8 tt, £ * L < ii , <g-*MLTg&££ 
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S/S ; y * J £'<D!%m®6 - 1 207!) - /V * * *S S ; 

t;P7^i, 4 if » ^ tf e> ft 5 . rftb©5*>, ff*L<tii»**i-3©r/i/*/n; 

#|tf^ N # & £ L < f4 > ^ /V 21 M tf *b ft S o Ar 4 6 ~ A r 4 8 » V> "f ft t *S 
[ 0 0 8 2 ] 

r 3 1 fcj; U=R 3 2 tlt»H<tt, t*tifC, mfett8:i#fc57* 
= 7^!)^S, tfUS?A-S, H7-^;H, 

t(J^7s=/HT-fe!), ± 9 L< «m3£tUTi4, Ar 4 5 

~Ar 4 8 KJ3(J«*#*aia**L5«a5fcU-C» »«Lfc*i:B«oa£*»#lf6ft5. 
-«S (I I) T?*4ft5«at|fctJ ifiLJIttti LT*-*-5ft*«H:, « * tf , 

(Polymers for Advanced Technologies, 7 
#, 81S, 1 9 9 6 f ;#||9- 1 8 8 7 5 6 H^) KHH**ft-CV«ftKt?^* 
£ ft5. 
[ 0 0 8 3 ] 

(I I I ) e»V*T, A r 4 9 (±, |^I5rft5:iiifc52|0^flii 
, ff*L< tK * # » K: tt B ft£ & # 1" 

5:i*jb5 2lc<yfyl, 1-y ? u^m, 7yf7tyJS, * 7 * = » Bit* 

^-7x=^SfiS*tf^5 t *fc, S&3St LTf4> Ar 4 5 ~A r 4 8 ICiJItSS 

< (4 « * * 1 ~ B O T * /u* * * Jf b ft , » # * U < tt > ^ ^ * 4* * If 6 ft « . 
[ 0 0 8 4 ] 

A r 5 0 It, ff 5 r i si* *> 5 ff*L<ttjE?L«iatt©Bja»btt 

* £ > 33j:Vbr7*^/v36*^**fbft5. MSHxii, -** ( i I ) <o a r 4 6 
~ A r 4 8 K*nt5ar#*SI;8S*rL55**L-C» twaLfc*iH*©a;i«*fffeft«. 

-*5S (I I I) T?**ft5ft^*t!l*i^-C % Ar 4 9 fcitfAr 5 0 a*^-fftt>*« 
&<&£*&ata£-Cik5*£-*s, **#SL^. -«* CI I I) £ftS$it£« t> K 
b^ffi i L T 1" £ft «3 » > 09*.f4\ StT©«»&tfRl&*fctto T, 

^^P^AMloffSTtf, iio < C-ei6i$fB3KJtS&-fr5-£K± l ?£-/£t- 

[ 0 0 8 5 ] 
[ ft 1 1 ] 

nBr— Ar^-Br +Ar 50 -NH J) ► — (—Ar 49 — N -A 

Ar 50 

[ 0 0 8 6 ] 

-Kst (IV) (V) T*Sfi6*atttS*?St*tti:tTtt5ft^*i«* 

ff fe ft 6 . 
[ 0 0 8 7 ] 
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[ ft 1 2 ] 



R 33 R 35 
R 34 ^ 



N 

A^ 2 Ar 53 



(WO 



[ 0 0 8 8 ] 

(S:*, Ar 5 1 (itJISSrtt5ri«Sfc52fli(Df fSilSr^L, Ar 5 2 ~A r 

LTTk^B^, ysn^yJjR^, 7***]E, 7*3*f!< IftS^ttS ^ t 1 

[ 0 0 8 9 ] 
[ ft 1 3 ] 

-CO— Ar 54 Ar 55 — 0 — Ar 57 — Y — Ar 58 — V 

^ V ^ 



Ar 56 



(V) 



N 



[ 0 0 9 0 ] 

(if , Ar 6 4 ~Ar s 8 14, *^iLtilSS*lt5 : 2f ©^f S« 

[ 0 0 9 1 ] 
[ ft 1 4 ] 

-s- -c- 



[ 0 0 9 2 ] 

-$5S (IV) iCfc^T, Ar 5 1 #*L<f4, «-*S&££:£1-S r fc # fc 5 2 

T>\>y±vm, * 7 V , *fc, fiSH 

Ttt, j»i£Lfc-«5£ (I I) WAr 4 5 ~Ar 4 8 K *» It t 5 

Ar 5 ! S0Ai s 3 HT, L< #*iiLT7^/H, t7f;VS, T 

yFP;H s tryi?/u* 4 HJT^i, * * / * f" JJ /I'S, = *S 50 
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(I i) © A r 4 5 - At 4 8 icfctt********^ 5Si Lt. WSEb 
[ 0 0 9 3 ] ^ 

r 3 3 ~r 3 6 ft, &£L<«, ;^^^fi ; f L ;"' 1 ' i ' 

fc**i-~6©it**fctt#tt©7*=«*5'S; 7*=**: Sfcft H/nns. - 
as* (iv) t^ftSMtimUttHtttSftm, 

1 0 5 9 5 4 *^*KB*4KTTV^ailt?***^*- 

-** (V) fcfcl^T, Ar s 4 ~Ar 5 8 ft, ft * L < tt . ^*tt4Ltfii*f 
t 5:i^52fO^^I> t7ny«, T^5tVl, tf7*=/Hf*>9s 
!fn<tt^y^i^5 B ffi&SfcLTft, (I I) ©Ar ~Ar K 

7>hP^s Hf/H, hS7^», ^^DA-IE 
' 4fc|Hf7x=/Ht-fc5. IftStLtfi, -«* (I I) ©Ar 

~Ar 4 8 fcjSlt«SHi«#ttJ*ifctt, ML*« IF 

su^st«i?fc5, (v) -e**n*ft**tt, (po 

lymers for Advanced Technologies, 7 *, 311, 
1 9 9 6 ¥;#l¥ 9 - 1 8 8 7 5 6 #4**) C»^^TV^5i(ST?^^^S. 

[ °^Vl I) ~ (V) Ty**ft**a©9%#*L^**KTIi:*-*-** ^ 6 - n h 

s m £ & ti * ^ . 

[ 0 0 9 6 ] 
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i i) ~ (v) <D^rna»T?*a iizmm<»**# v ■*--•<?** r t *s* *> #* uv>a*, 

-tt* (II)MV) T**ftS*Jft*ffi*5 o***K-t. *C7 o*^%etJi**r 
-$5$ (I I) ~ (V) TraStLaMfcfcM**^^**^' -8 St (I 

i) ~ (v) Tf*sn.8«at*trfls***, i»tffiLti^tfca^. -«* d 

I) ~ (V) 1#}c£f*L<t4, (I I) T«*ii8l5i8l'#tti , 6ft5 

^IHttt, Jt«f7S^**!l*-^ (KW2000-36390* 

&tt) ' * !) * = ✓ tf])-7*Z77-V> (^FP¥5-310 

9 4 9 #&«) ;*!I75F(M? 5 - 8 1 0 9 4 9 *M) ! * * * - * ^ » * * = 
;V7 5 V (fS¥ 7 - 5 3 9 5 3 ; h P 7x^V7 ^tlSHtSlH <* 

P4-U 3 0 6 s*&*> ; mrut«t**J^^ 

[ 0 0 9 9 ] 

[ 0 1 0 o 1 , 

egSttft^^HT, hP7!)-^*^f^lHttt, T«-«* (6) K:* 

Lfc* ^*ft#*#»rf fcfts. -** (6) Tf«S*ir«*^*ft**tt» 

5 :H!ff4LV\ ^fc> ***ifc;£"H3 ©«***>*** ill*, 4 e V^_b, L< i4 

, 5 e VE(J:ffc5. 

[0101] 

HH16] 

Ar 1 
^Ar 3 



[0102] 

-K3t ( 6 ) fc*S^T, 0* L< 14, A r 1 ~A r 3 tt s # * & 4 K > 5 

^!tl«Mt«:t««t^*-^ tfP^«, H^^i, 
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****** j y ***** x^j/Momi^oM"*^® 7 * 3 *''' 
*T5/**©^r***r5/at, 7tf*«or^i, hj7^»^*« 

[ °©i 5ft**a£i UT. A r 1 75 31 A r 3 ©*fc< tUol C ° *> 

^ff/tfctiaj iSI©I^tEftlHt5ft^t-feKi^tL<, Ar 

^iaVe) tfasftfi*fl'*ft**«>*F*^^**«i (i~3 0) t»Tc*t#, 

[0106] 
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[ it 1 7 ] 

B -fo), ■ 

(4) (5) (6) 

B fO^ H )a B "fO" CN ) 
(8) (9) 

(7) 





NH 2 /3 



do) . (ID (12) 

B -fO scN ), -(OH. b 4oH s 



6 

(13) (14) (15) 



[01071 
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(si) 0 2004-6895 8*©ffl*S#&« ( 0 0 5 9 ) ffl © ft * K IB *fe $ ft t 
$#-5|-A- 1 W-T^iX'ffc^-'&o 
I 0 1 1 0 ] 

[0111] 
[ft20] 




ppB PNB PBB 



(3 I) mm 2 0 0 4 - 6 8 9 5 8 # *> 8 «B # £ £ ( 0 0 5 9 ) « © * * K «« * *T V* 
[0114] 
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[ it 2 1 ] 

NC CN 



NC CN 
TCNE 



NC CN 
HCBD 



NC CN 
DDQ 



Nq >=CW 

TCNQ 

NCv^-CN 



CN 



NC 



TNAP 



NCv^CN /=\ 
NC^AyCN N }^^^^]^ CN 



NC CN 
HCTMCP 



TCQQ 







ill 







N< 
NC 




CN 



[FeCpz]PF6 



F F 
4F-TCNQ 



vn. 



so 3 h 
PSS 



SbCle" 



Ce(NH*)2(N03)6 



Na2lrCI 6 



TBPAH 



AgBF4 |nd3 FeCl3 GaCl3 sbcl5 AIC13 
BF3 I2 

%a±, #*t<r±, i^Min5. fit, a*. 1 0 o*/ntaL &h<b 

, 4 0 ^ /v % & T t? &> 5 0 

^Co^lllitS. 01 U> (c) tt, **JIIO»*««afflS^5*»* 

UiKi-Sfc*Wl2-Cfc5 0 01 (a) fc**ifcfc*««ff»*** 1 0 0 a ft, M10 

ii,ifio i±fc«*MS*vfcMl 0 2 3E?L&AJi lost, 1 0 5 
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t , ftff i o 7 t 

[ Sffil 0 1 tt, 0 0 a S« 1 0 1 Z®f£t5tt® 

{ mm\ 0 2tt, SKI 0 1 JiKHrtfeft, jETL&AB 1 0 3 - © 3E ?L ft A © ft £1 * * fc 
l«o^^ftU (a-******-:") » * J, ^ B " 

* ssio li^o^^y* s v*. ***** ; a 

W-»JI*tt*K:3-***t:*« 1 0 1 ±tc»*i-*** : * 9 sts * 

o i ; affii o i±c»nt*^»**it#t 

zxmmifimtr b^z, 111028, ^xcs*** 8 60%H1 > 8 

*6nmK±, ffU<lllOnm»J:tfc5.flU it, 1. OOOnm^T, #* 
L<«5 O 0 n m K T $> £ » 

1 0 5«, jE?L£AJi 1 0 S-hfcRtffeft, &*l.fc«Mt=*V^* 
Hi 0 Ti^SA^fcf^il^aAi 1 O 3*»&»SiS*vft:iE7L*8i*'£<M£b 

m^/ [h] */yv©&£«g<*. r**^*^*^**, 

; (p-^-U^-W) . C2-^b+V-5-(2 

* * # * (f b ft 5 . 

***«*. *^WMUO. l~i 0 11% K^tS^iaC **0!S* 
tttt »KKtt£J£tt:*** < ftiS^a-t* 1 ^* *• rftfc<oMi*IE7L£AB i 0 

s±k, isiissiii^fifiSta!)iE3LaAii o 3 ±fcfc*b-c*K#j**ft3 

-<D£o KLt»)*^5**I 105©Iie, ItlOnmKi, ff * b < tt 3 0 
nm£k±VbZo fib, a« 2 0 0 nm«T, |H< ttl 0 0 im »T^5. 

^il 0 7 tt, H3tB 1 0 5 £l^tSAt5««**fct. ^Sl07Htl^ 



(z6) JP 2005-93427 A 2005. 4. 7 

v , 2 _ t _y^-9, 10-N, N - /v7 / T s h 7 * / ✓ 

i« 2 0 0 nm»T 1 * L< ft 1 0 0 nm»Tt*5. 
^^Wa) -HI (O fc*Llfc*»«*»***l 0 0 a~l 0 0 c It , ■#© 

"ifc***^. *fc, 01 (a) -01 (O M®!***- 
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**** • i^ xtt m*M#*^^^itt»i 

M*** 1 O 0 a~ 1 0 0 c t«J6tKt#T*5. 

[ *fc 3 i?LaA • ******* i*« 

t T o"5«i o 2«*MSic«»1-*lli**«*oMo«** 
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immm] 

1 ) 

^^ St± (U ■ ^XSftft ( I TO) 3l^9imK?r 1 2 OnmMLU 

**ffofc«, eiTOWS&ft (PI) ICS"*-**.****** Mw=2 7 

000, Mn=1 3, 000) fttftf S«ttft**HT, TSE^iSS (Al) fc* 
tPPBUri. (pentafluorophenyl) boran e) *t Jl"* 
a**»«TISO*#^ ±B*«±C*lf^=*-hb, M 3 0nm^- *»■* 

& 6 0 % T * o . 
[0134] 
I ft 2 2 ] 



(pi) 



[0135] 
[ ft 2 3 ] 




(A1) 



2 11% 



[0136] 

* IftECIt 1 5 0 0 r p m 

^ tr late # IH 30t 

8 & & # *y^w-h±-e80T:i#nn©JQ t^f^io 

o°co6 o # #n $ & 0 

[0137] 

^MliilELt, jE&H*tt*»* (PI) W1HIM^HT©PP 

, « # a S e o%t?fcofc 0 



* ^HlsiC 1 5 0 0 r p m 

* t* ■?- 0 IE IS K 30& 

^rt-c l o o "c 6 o ftffl<oM®t&$t, 



1 £ 4 % 
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[0138] 

w !n 0O0,Mn = 8 , 3 0 0 )Mm«W»HtTBM«(A2) 
l-*+ttipaH (tr i s (4-bromophenyl) aminium tetr 



[0139] 
HH24I 




(P2) 



[0140] 
[ft2 5] 



D J SbCI 6 - 



(A2) 



1 5 0 0 r p m 

3 0 » 

^- — ^vrtTi o o°c 6 o # 183 tf> in $ & * 



[0141] 

* fcf 0 © B# FbI 

[0142] 

( & M #1 4 ) 

» 2 3 TC , ffl»Il60%ffc^fc. 



K L , SgJ? 1 5 n 



* tr tB«R 

* f ta 42 Np m 

[0143] 

immm 1 ) 



^ n n /V A 
jE*LI*2&tt«£* 0 
1 5 0 0 r p m 
3 0 # 

^-^y^T-l 0 0 "C 6 0^IH<O*PSRK* 
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mi (b) tftm***^ i o o b in«4Mt*tstii#«*»f * 
et t © * & t? §s l fc . 

#?*a«Jbfc-f f*?* A • ^ ^ * -f 4* (ITO) S?IS®1*1 20nm*^Lfct 
05 y ; MStt 1 50) l:l?»7tFP^7 

^y7-^;>7/^-;Ka3fi^lS#©H-eft^t« l*7*ci-fKl^t, ft Sit 

as***;/ ym&zn^ito 

[0144] 

ftf, ]E?L&&te&#* (PI) StfSfSlfttft^^HTCPPB^^ttSiaS 

• i t mm^mm u, M«ii p-&#tjiie i t **«-tfc* * 

ft*, rotfca^iSift, ]E?L*§ii§14ii5#^ (PI) RVPPB^ 

#**ttlil«5>KV^lCj: Uffofcft, SgBrtOKfflft^a X 1 0 6 Torr (#512. 7 
X10- 4 Pa) £lT&4»*T?*»**b5y^«r**fc»ti:*#v^Srfflv^#ftL 
fc. lBliftKEt*ftft*9 5 y 57 5ol£t~ Aftfc&TroflSit* (Hi) t^l - ** 
i7?yft«, 4, 4' -If* [ N — (9-^- + ^*^) -N-7x=^7U] If 
7*=/U*iffl(RLTM*fTofc. *##«>*£*H:1 • 3X10' 6 Torr (« 1 . 
7 X 1 0 " 4 Pa) , m%m&K0 . 3nm/^T-, 4 0 n m©MSrE?LftAl©± 

[0145] 
[ ft 2 6 ] 




[0146] 

9lltt t «go^^iU, £ATo#ifS; (ei) i^tr/H = ?A©8-t kd 

ifi/^yDyJSf, Al (C 9 H 6 NO) , *^J/*fefflV^TiB«-i-5rilci!)**4' 
fTofc, HOB* CD /US' 2 82- 2 9 4 t©«SlT-fJ«lfc 0 If ^©SSI 
tt: 1 . °3 X 1 0 ~ 6 T o r r ( ft 1 . 7X10' 4 Pa) , IfSSBO. 1-0. 3 n 
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[ ft 2 7 ] 
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[0148] 

**3S«rtteH*LT*-**i:IH«llcLTSS«rtO*S*aS2 X 1 0~ 6 T o r r (#5)2 
. 7 X 1 0" 4 P a) »TC48*-e#*l*;. MiU, ft"*\ (L 
iFjfc^y^VJK-hSrJB^T.iEtfaBieo. l nm/fj*, 12S7. 0X10" 6 
Torr ( ft 9 . 3X1 0" 4 Pa) 0. 5 nmORf t%)t§©iC^KLfc, S 

r = ASr.ra*JC* 9 h K J: UJPlfib-C. S&^JS&O. 5nm/£K 

£MlX10~ s Torr ( ft 1 . 3X10" 3 Pa) tRl 8 0 n mOT/K = ^ 20 

[0149] 

* 1 Ji, IStS 2 5 0 mA/cm ! K » U (¥&:cd/m 2 ),3§5fc» 
&100cd/m 2 K*!tt5?&#$j^ : 1 m/W) , m&/l&m (¥tt : cd/A 

) &tfiE!!)*H; (*«: : v) Offilr#**t e 

[0150] 

[« 1 I 







f )t I H 


250(mA/cm 2 ) 


100 (cd/m 2 ) 








JW*/*»(cd/A) 






7, 300 


2.1 


2.8 


4.4 




9, 700 


2.2 


3.1 


4.5 


«M3 


7, 000 


1.8 


2.3 


4.0 




9, 900 


1.2 


3.0 


7.8 



[0151] 

(UttM 2 ) 

m 1 1 mm\c lt, 01 (b) te*i-#««ff***^ 1 0 0 b t ng&ftjttrtt-rs* 
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&-?mmL±mtt®.&®& 2 3 icier 21^11^1^^ pi^w^e^«fo*^m#« 

[ 0 1 5 2 J 

(£tttt 3 ) 

###J 2 KiBSJ-f 5fi|t> Mifti: LrjEattStefci** (PI) 

b) m 1 o o b t faiaftfcfcfcfri-**********:^ tfc 

[0153] 

( Jt K fl l ) 

2 (cfBft-t-sa^-e, S^r&S 3"* vtijEJL^SttflSS^^ (PI) 

SffPPB^i^fcf, 2 3t;-e4fflP^ffi3tUTt¥:t : Lfca^^^^tr«^-c, 

i b \c7F-t#m&w%ftm? looti mmtemm*ft-rz#m&n%ftm* vit 

0 ^ nmi-o l d^-fo :©ifoSitffiii, site #J 3 IE « z> 3i * J: 9 
t>i«^«i: ftofc. 

10 15 4 1 

(^Jfe0>J4 ) 

12 i ( c ) ic*-r#mnft%ftmi- 1 o o c t mm*m%t*%'rz%mmft&%m*z 

^J^SSlt'fVi'^'XXiftft (I TO) Sflilllrl 2 0nmdaUa 
© (S?*Ty jy^ttft ; **tf-Aj«*A ; &"-MSt*l 5 Q) & S * <0 7 * V V V ? 7 

Lit, /^-vIslLfclTOlS^ T± h y\z J: zm^mftft, W 

[0155] 

5fc1\ jE?Lf§&&ffifi;#^ (PI) SVaf$ittft^fttfc5PPB*^tt5I^« 
tttt*, #*«2fc|HI*fcil»L, **«2*W-*fr-e±ElTO;*f?;*M_hl::*tf 
y 3 -Hfc„ ft *J, £ (PI) SVPPBillf 

&3 P^^ft / 2 3 tfc-C 1 HfH^t 1 Lfc ©SrEv^fc. H © * tf ^ a 

-Ma?, 3 0 nmO»S(OiS-ftfl!l*ttfctt5]E3LitAlt»)*Lft. 

#ft*»@(E#J':/fc J: 5 fro fcl, mmft<on&%& 2 x i o " 5 t o r r (ft 2 . 7 
x l o ~ 4 Pa) «Tfc*»*T?«#«* h 7 s^tr* *.fctti*ft#J':/*:8^Tife* L 
fc„ lEIIrtl:Et^fct7?j'^5oli|:Anftfl:^«) (Hi) £MLrfj^f& 
frofc. jfc#l*©Jtffl*ttl. 3 X 1 0 ~ 6 T o r r ( tt 1 . 7X10 _4 Pa),^* 

[0156] 

?5 3ti©#lfttT, (El) S.O t JMTW#JtS; (Dl) (c^-f^^^ 

y * © »* , fb^^ (El) C*tL-Ctt2 8 2 - 2 9 4 t»tBlf 1 fl£ * * (Dl) E 
#LTf41 8 0-1 9 0lC©ifiHKW«IUfc e »■! "?»*SStt 1 . 3X 1 0" 6 To r 
r (» 1 . 7xlO~ 4 Pa),i£*S$gJ30. 1-0. Snm/tf, Iftl!«;2^ 
45#tJ5of;„ ^<D^m, M3 0. 7nm?ft^ (Dl) (El) t»LT 

2. 5 KJ?% K-^*nfc**JiJ9*#6*ifc. 
[0157] 
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[ ft 2 8 ] 




(D1) 



[0158] 

£ felC, ft** (Dl) Oin«£Jt b, r*55?A08-tFBtH/J!'»# 
©^J 2 8 2 ~ 2 9 4 tOiIt-««»L, 4 5 n m© t^FftSS 1 0 6 %|f t 

ft, 3X10~ 6 Torr ( *& 1 . 7X10 4 Pa),^^it 

*HtO. 1~0. 4nm/#"e, if * * HQ fit 2 # 5 2 # T? & o ft . ± IB Z> jE ?L *S & S , IS 

*Jt£*^* ******* Lfc » 

h?'f7 , t->t K — * * * , fii® I TO^ h7-<7 , tttlS^-t-5J; 5K*?K«tS 

Torr (00 2 . 7 X 1 0 " 4 Pa) KTC45*t»aLfc. MHT, £"f , 7 * 
ft U ^ ? A (LIF) S^H^f^iS-^I^t, IE** A 0. lnm/lf, S^t7 
0 X 1 0 ~ 6 T o r r (ft 9 . 3X10" 1 Pa) TJ, 0. 5nm©K«T?#3teS©-t 

. 5nm/#,K^«lX10 _5 Torr <ft 1 . 3X10" 3Pa) tg*80nm 

MlC**Lfc. fit -k W * L 2mmX2mm©t^X«)iJtIS?Pd*tt5f« 

[0159] 
[* 2 I 







* % m m 


250 (mA/cm 2 ) 


100(cd/m z ) 




?§}frS^(cd/m 2 ) 


M»(lm/W) 


««/««E(cd/A) 






13, 900 


4.8 


7.1 


4.7 




13, 400 


4.5 


6.8 


4.8 


it«j2 


14, 500 


4.4 


7.2 


5.2 



[0160] 

(HffiW 5 ) 

2 fcMi-*»J*t?, ■»«T*Si'^ n^** / >-}'IE7L^&teig#* (P 1) 

pm©jife#T?j*iiuxEaffiAJit»*ufcihtt, 4 k raasic it, 01 (c) k 
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10 16 1] 

(ifcttW 2 ) 

#3Hl2lCE*t5fi)jSTf, «f«-e*« ^iCjEMfiattW* 1 ? 1 (pi) 

SWPB^^SHfct, 2 3<CT2 4B#lffl&3fcLT«« : LfcMMf££ffl^T, # 

, Hi (c) (^tS«l^«*iflOOc t W*fcM*tf-t-<5 

«s»Lfc. ;:©**©»#*«** 2 

[0162] 

(mmm e ) 

Si (b) l^^tt«t#f o o b iRS^iiS^f t5fil#«3t^f* 

j(f?^«*j:K:-f v^flf ^ • **inb* (i to) mwmnmz i 2 o n mmmhtcb 

<D 7- y ? &.%k ; m?i?-&f£t&& ; '>-MKl 5 Q) £ il « © 7 * V ;/ 7 

*HI*^^«»«:ff o fc. 
[0163] 

tttfl;^«5tfc5TBPAHl:, ^iT?*e^?P^*t;yl^»«, 3 0^1111: 
jETLSiAB fcfctf b, M 1 5 n m<7?iE?LftAe«ri£l8lLfc,, 5k , ± 13 IE 3L Si A S £ £ 

ofel, gtrtoSSSi ! 2X 1 0" 6 To r r (ft 2 . 7X1 0" 4 Pa) 

h 7 yy*itfc»tt**^5 F «rii^t#ftUfc, JilBMrtfcEgSftfc 
t?5y^5offCA*ift£<TCf3IS (H2) Cftmr^fftA*, 4, 4' - 
ex [N- (1-^-7^^) -N-7x-*TU] K" 7 * = /Ht*DjR LT^*^rfTo fc 
. Mfc©*2*ttl. 3 X 1 0 ~ 6 T o r r (ft 1 . 7X10" 4 Pa) , 
0. 3nm/»-C, 0 n m © R* jE*L£ A Jf © J: « Ji L T jE ?L HfJ £ j£ £ * 

fc. 

[0164] 
[ ft 2 9 ] 




[0165] 

«#«©«■»* it , (ed ^ ©i*©^y #©?£«}*, 

2 8 2 - 2 9 4 TJ©«HT1W» Lfc. **!$©*£*«: 1 . 3Xl0 _6 Torr (ft 
1. 7X10" 4 Pa) , IfSSSO. 1 ~ 0 . 3 n m /«J) -e , M % ffl t* 5 ft 5 & X* 
fcofc, g*Ht, If 60nmO«3fcI^f^lfc. ±13 © 3E TL $1 ft tf# # S £ 

[0166] 

— I?, 38#«T©***fTofc**fclftM*JB©^***L^2mm*©X 
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-f^«»/t F-r^^t, iIoiTO^h9-f^iMSt8J:H*fC*tS*t 
, M©Kfi*#MrtPMLT*a« & W«fcLT«*rt«>K£*a* 2 x l o 6 To 
rr (ft 2. 7 X 1 0" 4 P a) ft T (C * 5 4 "C L . I^Ht, jfe-f , 7 * ft y 

^£i.(LiF)&*y7xytf~h&Js^-c,2i5fiigo. inm/f, sii7. o 

X 1 0 " 6 T o r r (ft 9 . 3xlO" 4 Pa)T* s 0. SnmOffiUS-eMfiOilCfiR 
nm/», X3*lXlO _8 Torr (ft 1 . 3 X 1 0 " 3 P a ) T-jgUS 8 0 n m CD T 

#&nfc 0 3 ks-t. 

[0167] 
(JtttM 3 ) 

#*«4 fc|B*-*-SfcJ*-l?, jE?Li^SttK^^ (P2) SyTBPAH^, 
?Dn*;VA^t^(i|t, 3 0#ftiflflHE##«4i|H*<0*#T«j*KL-tjE3LaA*ir 
mat Lfcfttt'. *t«6iR«l!:LtBl (b) ic*1-*^m#IS*^^l00bi:Pl^ 

*« £ a> 5 . 
[0168] 
[* 3 ] 







m yt m m 


250(mA/cm 2 ) 


100(cd/m 2 ) 




^^(cd/m 2 ^ 


^»(lm/W) 


^^/m^(cd/A) 


IEftS£(V) 




8, 000 


1.5 


3.0 


6.2 


JtWJ3 


6,800 


1. 1 


2.9 


8.7 



[0169] 

am) , s^*, »«*r^©jaffflas#* fe^a. 

[0170] 

[si] si (a) (c) tt, *&i&omn#mm £hz%mmfr%xm?m®.& 

[ «F * ^ K W 1 
[0171] 

100 a, 100b, 1 00 c-titJH5**f, 10 1-36*, 1 0 2 <-- »« , 10 
3 -jEJLftAJB, 1 0 4-jEltSI, 10B-MI, 10 6- i^lSI, 10 7- 

mm 
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(7zmm% mm %-m 

F 3K007 ABU AB18 DB03 FA00 FA01 



